Acetoacetate and beta-D-hydroxybutyrate as energy substrates during early bovine embryo development in vitro.
We examined the effects of acetoacetate and other metabolic products of fatty acid oxidation on early bovine embryo development. In vitro produced bovine zygotes were cultured in modified-synthetic oviduct fluid medium supplemented with acetoacetate, acetoacetate derivatives, acetyl CoA precursors and lithium chloride. Acetoacetate and all acetoacetate derivatives, with the exception of the ethyl ester, supported in vitro development up to the hatched blastocyst stage at rates similar to that of controls supplemented with lactate/pyruvate. The optimal concentration of acetoacetate in supporting embryo development was 3.6 mM; addition of 1.8 and 3.6 mM lithium chloride did not significantly affect embryo development, while 7.2 mM was inhibitory. Hatched blastocysts cultured with 3.6 mM acetoacetate contained a similar number of cells as the lactate/pyruvate control group. It can be concluded that in vitro produced bovine embryos can develop using ketone bodies as energy substrates, which could be derived in vivo from endogenous lipids.